CLAIM 



A computerized system for cufetomizing the operational 
program for a slave object 0:1 a slave machine, 
comprising : 

a master segmentator operable to group the action 
sites of a master obj^ 
segments and store th 



ct on a master machine into 
reference data related to 



said segments in a mapter file; 
a slave regenerator, coujpled to said master file, 
operable to regenerate said master reference data 
so. that variable characteristics of said slave 
machine are defined end adaptively compensated; 
and 

a slave corrector, coupled to said slave 

regenerator, operable to correct said operational 
program for said slav^e object on said adaptively 
adaptively compensated slave machine. 
A computerized system for customizing the operational 
program in a slave machine prepared to work on action 
sites of a slave object, said program intended to 
compensate variable charaqteristics of said slave 
machine, comprising : 

a first input data generator, associated with a 
master machine, opeiable to collect data from a 



master object which 
history to said sla\ 
geometrical informal. 



geometrical informal: 
an analysis generator, 
machine and coupled 



is related in geometry or 
e object, comprising 
ion of action sites and 



action segments, images of said segments, and 



ion of said images; 
associated with said master 
to said first input data 
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generator, operable to cons 



^ruct relationships 



analysis generator, 
tionships, said 



for said master machine between said action site 
locations, action segments, and segment image 
locations ; 
a master file, coupled to said 
operable to store said rela 

geometrical information and said images as an 
operational master program 
a second input data generator 
slave machine, operable to 
plurality of action segment 
object, defining the variaole characteristics of 
said slave machine; 
a segment comparator, associated with said slave 
machine and coupled to sai 
second input data generato 
said action segment images 



associated with said 
generate images of a 
s of said slave 



d master file and said 
r, operable to retrieve 
from said master 



operational program as well as from said second 



input data generator, to c 
said variable machine char 
relocate said action segme 
an action location corrector, 
slave machine and coupled 



comparator, operable to. retrieve said relocated 



action segments and to re- 
locations in each of said 
a third input data generator, 
slave machine and coupled 



Dmpare and quantify 
acteristics, and to 
nts ; 

associated with said 
to said segment 



compute said action 
segments ; 
associated with said 
::o said master file, 
3 of alignment 



operable to generate image 
references on an object selected first from said 
slave objects; , 
a relationship generator, assqciated with said slave 
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machine and coupled to said action location 
corrector and said thira input data generator, 
operable to construct relationships for said 
slave machine between said re-computed action 
locations, said alignment reference images and 
said reference image locations; 
a fourth input data generator, associated with said 



slave machine, operabl 
alignment references 



e to generate images of 
n an object selected 



consecutively from said slave objects; and 
an operational program corrector associated with 
said slave machine, coupled to said relationship 
. generator and said fourth input data generator, 

aid alignment reference 



operable to compare £ 
images from said th 
generators, to comb 



images from said third and fourth input data 

ine the result with said 



relationships, to re 



-compute said action site 



locations, and to correct said operational 
program of said slave machine for working on 
action sites of saic. consecutively selected slave 
object- 

customizing the bond program 
slave bonder, comprising: 



A computerized system for 
for a slave circuit on a 



a master segmentator operable to group the bond pads 



of a master circuit 
segments and store 
said segments in a 
a slave regenerator, d 



on a master bonder into 
the reference data related to 
master file; 

oupled to said master file. 



operable to regenerate said master reference data 



so that variable ch 
bonder are defined 
and 



aracteristics of said slave 
and adaptively compensated; 
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a slave corrector, coupled to said slave 



regenerator, operable 
program for said slave 
compensated slave bon 
A computerized system for c 
in a slave bonder prepared 
onto bond pads of a slave i 



to correct said bond 

circuit on said adaptively 
er . 

stomizing the bond program 
to attach connecting bonds 
ntegrated circuit, said 



program intended to compensate variable characteristics 



of said slave bonder, compr 



ismg: 



a first input data generator, associated with a 
master bonder, operable to collect data from a 
master integrated circuit which is related in 
geometry to said slave integrated circuit, 
comprising geometrical information of bond pads 
and bond segments, images of said segments, and 
geometrical information of said images; 

an analysis generator, aslsociated with said master 
bonder and coupled to said first input data 



generator, operable to 
for said master bonder 
locations , bond segment 
locations; 
a master file, ^coupled to 
operable to store said 



construct relationships 
between said bond pad 
s, and segment image 

said analysis generator, 
elationships , said 



geometrical information 1 and said images as a 
master bond program; 1 

a second input data generator, associated with said 
slave bonder, operable tp generate images of a 
plurality of bond segments of said slave circuit, 
defining the variable characteristics of said 
slave bonder; \ 

a segment comparator, associated with said slave 
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bonder and coupled to said master file and said 
second input data generator, operable to retrieve 
said bond segment images from said master bond 




program as well as frorr 
generator, to compare 
bonder characteristics 
segments ; 
a bond location corrector 
slave bonder and coupl 
comparator, operable t 
bond segments and to r 
locations in each of s 



said second input data 
nd quantify said variable 
and to relocate said bond 



associated with said 
Bd to said segment 
0 retrieve' said relocated 
e-compute said bond 
aid segments; 



a third input data generator, associated with said 
slave bonder and coupled to said master file, 
operable to generate i.mages of alignment 
references on a circuit selected first from said 
slave circuits; 

r associated with said slave 

said bond location 
ird input data generator, 

relationships for said 
said re-computed bond 



a relationship generator 
bonder and coupled to 
corrector and said th 
operable to construct 
slave bonder between 



locations, said alignment reference images and 



said reference image 
a fourth input data gene 
slave bonder, operabl 
alignment references 
consecutively from sa 
a bond program corrector 
bonder, coupled to sa 
and said fourth input 



locations ; 

rator, associated with said 
e to generate images of 
on a circuit selected 
id slave circuits; and 

associated with said slave 
.d relationship generator 

data generator, operable to 



compare said alignment! reference images from said 
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third and fourth input data generators, to 
combine the result witi said relationships, to 
re-compute said bond pad x-y locations, and to 
correct said bond program of said slave bonder 
for attaching bonds onto said bond pads of said 
consecutively selected slave circuit. 

The system according to Claim 4 wherein said first 

input data generator comprjLses: 

a first organizer operable to select bond pad 

points, to collect the x-y locations correlated 
to said points, and to store the x-y locations 



data in a reference 
a segmentator, coupled 
operable to group 
to determine which 
said segments, and 
a bond pad segment 



x-y file; 

to said first organizer, 
^aid bond pads into segments, 
bond points belong to which of 
to store said segments data in 
3 file; 



operable to select 
information identi 
store said image x 
image x-y location 



a second organizer, coupled to said segmentator. 



x-y locations and geometrical 
fying segment images, and to 
-y locations data in a segment 
s file; and 



a collector, coupled to said second organizer. 



operable to collec 
and to store said 
The'system according to 
are collected manua 



g to Clai: 
lly by an 



t images of said segments 
images in a segment image file. 
:iaim 5 wherein said input data 
expert . 



7. The system according to C 



Laim 5 wherein said input data 



are collected automatically 



30 8. The system according to 



laim 4 wherein said bond 



program comprises bonding! parameters for integrated 
circuit chip assembly. 

\ 
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The system according to Claim 4 wherein said images are 
created by illuminationJ optics, and photographic 
cameras coupled to said computer-controlled bonders. 
The system according to Claim 4 wherein said master 
bonder is a computer-contlrolled independent bonder 
having well-understood characteristics. 
The system according to Claim 4 wherein said slave 
bonder is any computer-aontrolled bonder. 
The system according to Claim 4 wherein said master 
integrated circuit is ^n integrated circuit used as a 
reference circuit . 

The system according tlo Claim 4 wherein said slave 
integrated circuit is /an integrated circuit identical 
in type to said mastet integrated circuit, said 
slave circuit to be bonded by said slave bonder. 
The system according|to Claim 4 wherein said analysis 
generator comprises 

a computerized relationship builder operable to 

select segments, images identifying said segments, 
and x-y locations of said bond pads and said 
images, and to express their mutual relationships 
in order to establish an interconnected network of 



said relations 
a file operable 



hips; and 

to store said interconnected network 
as said master bond program. 
The system according to Claim 14 wherein said 
interconnected network is expressed in equations 
comprising x-y as well as polar coordinates. 
The system according to Claim 4 further having a 
computerized slave regenerator comprising: 

a bond points loader, coupled to said master 

file, operab.Le to download stored master bond 
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points x-y locations/ data; 
segment identif icaticin loader , • coupled to said 
master file, operable to download stored master 
segment x-y locations data; 



segment image locati 
bond points loader 



-Dns loader, coupled to said 
and said segment 
identification loader, operable to identify 
segment image x-y locations data; 
. segment image loader, coupled to said segment 
identification loajder and said segment image 
location loader, operable to identify segment 
images ; 

L second input data cenerator, operable to generate 
images of a plural.ity of bond segments of said 
slave circuit, de::ining the variable 
characteristics o:: said slave bonder; 



a segment comparator 
loader, said segm 
said second input 



, coupled to said segment image 
ent identification loader and 
data generator, operable to 



retrieve said bord segment images from said three 
input sources, to compare and quantify said 
variable bonder characteristics, and to relocate 
bond segments; 

rector, associated with said 

coupled to said segment 
able to retrieve said relocated 
i to re-compute said bond 
1 of said segments; 



a bond location cor 
slave bonder and 
comparator, oper 
bond segments an 
locations in eac 



a slave circuit image generator; 



an alignment refere 
said slave circu 



nee image collector, coupled to 
t image generator, operable to 



generate images of alignment references on said 
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slave circuit; and ^ 
a relationship generator, coupled to said bond 

location correctojr and said alignment reference 
image collector, /operable to construct 
relationships for said slave bonder between said 
re-computed bond locations, said alignment 
reference images and said reference image 
locations. 

The system according to Claim 4 further having a 

computerized slave corrector comprising: 

an alignment reference comparator, coupled to said 
alignment reference image collector within said 
third input data generator and further to said 
fourth input cata generator, operable to compare 
said alignment, reference image provided by said 
regenerator w:.th the alignment image input from 
said slave circuit on said slave bonder, and to 
quantify shifts, rotations, and scalings between 
said two imaqes or image parts; 
a correcting re- computer, coupled to said alignment 
reference conparator, to said bond location 
corrector within said adaptive compensator, and 
to said relaJ:ionship generator, operable to 
recompute the bond pad locations on said slave 



circuit based 
and the rebui 
locations anc 



on the recreated bond x-y locations 
,lt relationships between said x-y 
the alignment reference image 
locations, arjd thus to correct the slave bond 
program; and 

a computerized donder, coupled to said bond program 
corrector, operable as said slave bonder to 
attach connecting bonds onto the bond pads of 

\ 
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said slave circuit 
bond program. 
A computer-implemented 



directed by said re-computed 



ethod for customizing the 
operational program foria slave object on a slave 
machine, comprising the/ steps of: 

grouping the action /sites of a master object on a 
master machine imto segments and storing the 
reference data related to said segments in a 
master file; 

regenerating said lAaster reference data so that 
variable characteristics of said slave machine 
are defined and adaptively compensated; and 

correcting said operational program for said slave 
object on said adaptively compensated slave 
machine. / 
A computer-implemented method for compensating slave 



machine variability and customizing operational 
programs for working on action sites of slave objects, 
comprising the steps of: 

generating input data associated with a master 

machine, sail data collected from a master object, 
related in geometry or history to said slave 



object, and 
action sites 
said segment' 



comprising geometrical information of 

and action segments, images of 
s, and geometrical information 
of said images; 
generating an analysis for constructing relationships 
for said master machine between said action site 
locations, action segments, and segment image 
locations ; 

storing said relationships, said geometrical 

information land said images in a master file as an 
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operational master prfogram; 
generating input data a:;sociated with said slave 
machine, said data collected from said slave 
object and comprisincj images of a plurality of 



Lning the variable 
aid slave machine;, 
segment images from said 
rogram as well as from said 
ring and quantifying said 
racteristics, and relocating 

ted action segments and re- 
on locations in each of said 



action segments, de 
characteristics of s 
retrieving said action 
master operational p 
slave machine, comp 
variable machine ch 
said action segment 
retrieving said reloc 
computing said acti 
segments; 

generating input information comprising images of 
alignment references collected from an object 
selected first frcp said slave objects; 

constructing relationships for said slave machine 
between said re-c<pmputed action • locations, said 
alignment reference images, and said reference 
image locations; 

generating input information comprising images of 
alignment references collected from an object 



selected consecut 
comparing said aligr 



ively from said slave objects; 
ment reference images from said 
first selected sl)ave object with said alignment 
reference images from said consecutively selected 
slave object; anc. 
correcting any deviations found between said 

combining the result with said 
relationships, r4-computing said action x-y 
locations, and correcting said operational program 
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of said slave machine 
sites of said consecut 



for working on said action 
ively selected slave object. 



A computer-implemented metmod for customizing the bond 
program for a slave circuit on a slave bonder, 
comprising the steps of: / 

grouping the bond pads! of a master circuit on a 
master bonder into /segments and storing the 



reference data rela 
master file; 
regenerating said mas 
variable character 
are defined and ad 
correcting said bond 
an said adaptivel^ 
A computer-implemented 



ted to said segments in a 



:er reference data so that . 
Lstics of said slave bonder 
aptively compensated; and 
program for said slave circuit 
compensated slave bonder. 



ethod for compensating slave 
bonder variability and iustomizing bond programs for 
attaching connecting bonds onto bond pads of a slave 
integrated circuit, comprising the steps of: 



generating input dat 
bonder, said data 
integrated circui 
slave integrated 



a associated with a master 
collected from a master 
t, related in geometry to said 
circuit, and comprising 



geometrical 'information of bond pads and bond pad 
segments, images of said segments, and 
geometrical information of said images; 

generating an analysis for constructing 

relationships for said master bonder between said 
bond pad locatiors, bond segments, and segment 
image locations; 

storing said relationships, said geometrical 

information and said images in a master file as a 
master bond progdam; 
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generating input data as 
bonder, said data col 
circuit and comprisir 
bond segments, defin:. 
characteristics of sa 



retrieving said bond se 



sociated with said slave 
lected from said salve 
g images of a plurality of 
ng the variable 
id slave bonder; 
fment images from said master 



as from said slave bonder; 
ng said variable bonder 
relocating said bond 



alignment reference 
selected first fron, 
constructing relations 



bond program as well 
comparing and quantifyi 
characteristics , and 
segments ; 

retrieving said relocated bond segments and re- 
computing said bond locations in each of said 
segments; 

generating input inf or Tiation, comprising images of 

s collected from a circuit 

said slave circuits; 
hips for said slave bonder 
between said re-corAputed bond locations, said 
alignment reference images, and said reference 
image locations; 
generating input information, comprising images of 
alignment references collected from a circuit 
selected consecutively from said slave circuits; 
comparing said alignment reference images from said 
first selected slave circuit with said alignment 
reference images from said consecutively selected 
slave circuit; and 

ions found between said 
combining the result with said 
relationships between bond locations and 
alignment reference image locations, and re- 
computing said bond pad x-y locations; and 

\ 



correcting any deviat 
reference images, 
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correcting said bond program of said slave bonder 
for attaching bonds ontfo said bond pads of said 
consecutively selected/ slave circuit. 
The computer-implemented method according to Claim 21 
wherein said step of generating input data from said 
master circuit comprises: 

selecting bond pad poihts, collecting x-y locations 
correlated to said /points, and storing said x-y 
locations data in a reference x-y file; 
grouping said bond pads into segments, determining 
which bond points /belong to which of said , 
segments, and sto/ring said segments data in a 
bond pad segments file; 
selecting x-y locations and geometrical information 
identifying segmpnt images and storing said image 
x-y locations data in a segment image x-y 
locations file; and 
collecting images of said segments and storing said 
images in a segment image file. 
The computer-implemen:ed method according to Claim 21 
wherein said step of generating an analysis for 
constructing relationships comprises : 

selecting x-y loca":ions of said bond pads; 
expressing the mutual geometries of said x-y 
locations; 

expressing the relations of said x-y locations to 
said bond pad segments and segment identifying 
images and image! locations; 

establishing the interconnected network between said 
geometries and reflations comprising equations 
expressed in x-y ps well as polar coordinates; 
and 
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storing said network, afaid geometries and said 
images in a file as /the master bond program. 
The computer-implemented method according to Claim 21 
wherein said step of retrieving from said master file 
comprises the steps of 

downloading said stor 

downloading said stor 

and 

combining said downloladed data into a segment- 



ed bond pad x-y ' locations data, 
ed segment x-y locations data; 



identifying images 
well as a segment- 
The method according to 



slave circuit, defi 
characteristics of 



x-y locations loader, as 
identifying images loader. 
31aim 21 wherein said step of 
generating input information comprises the steps of: 
selecting a first circuit from the plurality of 

slave circuits, the bond pads of said circuit to 
be bonded by said slave bonders- 
selecting images of bqnd segments of said first 

ning the variable 
said slave bonder; and 
storing said images inl a bond segment input file. 
The computer-implemented method according to Claim 21 
wherein said step of comparing comprises the steps of: 
retrieving said bond segment images from said 

loaders, supplied by\said master file, and from 
said input file; and 
comparing said stored sebment images; 
quantifying shifts, rotations and scalings between 
said two segment images to quantify said variabl 
bonder characteristics ; and 
relocating said bond segments. 
The computer-implemented metnod according to Claim 21 
wherein said step of correctu_ng comprises the steps of 
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retrieving said relocated bond segments; 
re-computing the xj-y locations of said bond pads in 

gments; and 

riable bonder characteristics by 
compensating fojp apparatus-dependent variability 
as well as adapting to time-dependent 
variability. 



each of said s€ 
correcting said v 
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